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AbstrAct:  The relevance of non-technical skills have long been acknowledged as 
important components of clinical learning, and there is evidence that integrating technology 
can facilitate their development by encouraging reflection, and by enhancing communication 
and reasoning. However, effectively integrating technology into learning practices must take 
the contextual needs of students into consideration. The aim of this study was to determine 
what online tools undergraduate physiotherapy  students at one South African university are 
familiar with, and how they use them as part of their learning practices.
The case study was conducted in a university physiotherapy department in the Western 
Cape during 2010. A cross-sectional, descriptive design used a survey to obtain quantitative 
and qualitative data from participants, and a plot study was conducted to test the reliability of the instrument. All ethical 
considerations were adhered to.
Seventy six percent of participants had access to the internet at home, and 93% of them belonged to a social network, although 
fewer than half used it for their studying. Few students reported using the internet for more than information retrieval but reported 
wanting to use it for enhanced communication with lecturers. Almost all respondents believed that lectures were a useful way to 
learn. However, 61% added that integrating online learning activities with lectures could have value.
Integrating technology into healthcare education has the potential to develop non-technical skills that are relevant for clinical 
practice. However, this group of students currently lack the experience and insight to use technology effectively as part of their 
learning practices. Educators must take cognisance of the educational and contextual needs of students if they wish to integrate 
technology into clinical teaching.







 University of the Western Cape
Productive learning activities that have 
been shown to be effective in healthcare 
education include individual contact, 
discussion and feedback (Ernstzen & 
Bitzer, 2009; Windish et al, 2005). In 
addition, the integration of critical cross-
field outcomes into all South African 
curricula has highlighted the impor-
tance of generic graduate attributes. 
These include the ability to access and 
critically evaluate information, and to 
work effectively with others (South 
African Qualifications Authority, 2011). 
It is therefore evident that non-technical 
skills have an important role to play in 
the development of competent health-
care professionals.
However, the majority of educators 
within medical education still make 
use of teaching activities that “...know-
ingly fail to change...behavior” (Cohen, 
2004, pg. 2). In addition, many medical 
IntroductIon
While the physiotherapy profession 
continues to emphasise evidence-based 
practice, it is vital that we not lose 
focus on the non-technical skills that 
are required for effective clinical prac-
tice. The importance of reflection and 
other generic skills in the development 
practice knowledge in health profes-
sionals is well documented (Higgs et 
al, 2004). These non-technical skills 
include, among others, reflective think-
ing, interpersonal skills, critical evalua-
tion of practice, accountability, clinical 
reasoning, bridging theory and practice, 
and articulating rationales for treatment 
(Higgs et al, 1991). The use of reflection 
to promote clinical reasoning has shown 
that when educators use their exper-
tise to focus, guide and direct students 
in clinical practice, learning outcomes 
are positively affected (Murphy, 2004). 
teachers have little formal qualification 
in teaching and therefore teach as they 
were taught (Hurst, 2004). If medi-
cal teaching is to make an impact on 
improving patient care, there is a need to 
incorporate more interactive approaches 
to teaching and learning activities 
(Graffam, 2007). There is increasing 
evidence that Technology Enhanced 
Learning (TEL) has the potential to 
facilitate a more active approach to 
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teaching and learning within healthcare 
education. Integrating technology into 
healthcare education has been shown 
to improve professional education and 
student support, mainly through better 
communication and increased access to 
information (Rowe & Struthers, 2009). 
In addition, the use of online collabora-
tive environments like blogs1 and wikis2 
have the potential to encourage reflection 
and clinical reasoning in professional 
practice among undergraduate physio-
therapy students (Boulos et al, 2006; 
Hartshorne & Ajjan, 2009; Ladyshewsky 
& Gardner, 2008; Mori et al, 2008). 
Blending technology into healthcare 
education has also been shown to help 
develop interprofessional team process 
skills, team dynamics, decision-making 
and conflict resolution skills (Carbonaro 
et al, 2008). Finally, there is evidence 
that students who displayed deep learn-
ing traits when using TEL have also 
been shown to perform better in assess-
ments of their clinical skills (Gormley et 
al, 2009). This may be because blending 
technology and face-to-face engagement 
has been shown to help bridge the gap 
between theory and its application in 
practice (Davies et al, 2005).
There is therefore increasing evidence 
that the integration of online techno-
logies into healthcare education can be 
effective in facilitating learning environ-
ments that encourage the development 
of non-technical skills such as collabo-
ration, reflection and knowledge shar-
ing. However, there are many challenges 
involved in the process of integrating 
technology into teaching and learning, 
including the fact that educators must 
model the behaviour they expect from 
students (Gray & Tobin, 2010). The 
effectiveness of using Information and 
Communication Technology (ICTs) 
in teaching and learning lies not in its 
presence in the curriculum but rather 
in how it is deployed in order to medi-
ate the learning process (Postholm, 
2007). In addition, many South African 
teaching strategies within this under-
graduate physiotherapy programme.
Method
research setting and sample
This case study was conducted as part 
of a larger research project within 
the physiotherapy department at the 
University of the Western Cape during 
2010, among all undergraduate physio-
therapy students (n=131).
Study design
A cross-sectional, descriptive design 
was used to obtain both quantitative and 
qualitative data by means of a survey 
questionnaire with closed- and open-
ended questions. The questionnaire was 
developed using the study objectives 
and a review of relevant literature 
(Boynton & Greenhalgh, 2004; Hargittai, 
2010). Closed-ended questions included 
Yes / No responses and a visual analogue 
and five point Likert scale. These were 
used to identify participants’ learning 
preferences and their comfort when 
engaging in online activities. Open-
ended questions were used to provide 
context and depth to the closed-ended 
responses. The questionnaire made use 
of five categories, including; Internet 
access, Use of online tools, Learning 
preferences, Attitudes towards teaching 
practices, and Demographic informa-
tion. A pilot study was conducted with 
participants from the 2nd year class 
(n=30) in order to test the reliability 
of the instrument. A test-retest analy-
sis with a one week gap between tests 
demonstrated that the instrument was 
reliable (Cronbach’s alpha = 0.74). 
Student feedback and analysis of the 
results led to improvement of the 
instrument by removing ambiguity 
and standardising terminology. Finally, 
consultation with two experienced 
researchers in the field of healthcare 
education was used to improve face and 
content validity.
1 A blog is a personal webpage that allows users to post entries in reverse chronological order and moves older entries into an archive, much 
 like a journal (Quiggin, 2006)
2 Wikis are websites that are able to be edited by anyone. Users can create, edit and delete pages and content using a simple text-editing interface 
 (Duffy & Bruns, 2006).
students use ICTs merely for content 
acquisition and simple research, rather 
than taking advantage of the many pos-
sibilities for enhanced communication 
(Czerniewicz & Brown, 2005; Rowe 
& Struthers, 2009). Even though there 
have been many attempts to make use 
of collaborative online tools to facili-
tate health professional education, these 
have often been unsuccessful. This has 
been largely because the contextual 
working and learning needs of students 
were not taken into consideration dur-
ing implementation, and support was not 
provided (Sandars et al, 2007). Finally, 
South African students from lower 
socio-economic groups have more dif-
ficulty getting online when they are not 
on campus, placing them at a greater 
disadvantage than they already expe-
rience (Czerniewicz, et al, 2009). These 
are important considerations to be aware 
of, especially in light of the fact that 
the university in which this study was 
conducted places considerable value on 
the integration of technology into teach-
ing practice (University of the Western 
Cape, 2009). Therefore, integrating TEL 
practices into healthcare education will 
require a change in culture among clini-
cal educators, who will have to become 
familiar with online environments if 
they are to engage with their students in 
these spaces.
It seems clear that TEL strategies 
can be used to develop non-technical 
attributes that can play an important 
role in healthcare education. However, 
before healthcare programmes can inte-
grate technology into the curriculum, it 
is important to understand if and how 
students already use technology as part 
of their studies. The aim of this case 
study was to determine what online tools 
this group of South African undergra-
duate physiotherapy students were fami-
liar with, and whether they used those 
tools as part of their learning practices. 
The results of this study will be used to 
inform the development of innovative 
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Procedure
The survey was administered to all 
registered students in the remaining 
three undergraduate classes when they 
were on campus, taking into account the 
clinical rotations of the students. The 4th 
year students were surveyed during the 
second term, while the 1st  and 3rd year 
surveys were completed in the third 
term. The researcher was present dur-
ing the surveys in order to address any 
questions that might arise. Data were 
captured using double entry to ensure 
consistency and accuracy, and was ana-
lysed descriptively. Responses to open-
ended questions were analysed thema-
tically by the first and second authors, 
until consensus was reached.
ethical considerations
The project was approved by the uni-
versity’s Ethics Committee (registration 
number: 09/8/16), and permission to 
conduct the survey was obtained from 
the Head of Department. Each question-
naire was accompanied by an informa-
tion sheet explaining the background 
and reason for conducting the survey. 
Students gave written, informed consent 
following an opportunity to clarify the 
study details. Participation in the sur-
vey was voluntary and students were 
informed that they could withdraw at 
any time with no negative consequences. 
Anonymity of participants was insured 
by not gathering personally identifiable 
information and all data was kept con-
fidential and secure.
reSultS
One hundred and thirty one question-
naires were distributed among all under-
graduate students in the department. The 
sample included all students who com-
pleted and submitted the questionnaire 
(N=109), indicating a response rate of 
83%. 3 Seventy three percent (n=80) of 
the respondents were female. Response 
by year of study and gender can be seen 
in Table 1.
Access to computers and the internet
Eighty three students (76%) had internet 
access at home and the other respond-
ents reported accessing the internet from 
internet cafés, friends’ homes, family 
members’ homes and parents’ work-
places. All students had access to the 
internet on campus. Of the students who 
connected to the internet from home, 
50 (60%) used broadband, 23 (28%) 
used a 3G modem, and 10 (12%) used 
a dialup modem. Seventy one (65%) 
students reported using a desktop compu-
ter to access the internet, 59 (54%) used 
a laptop, and 77 (71%) used phones.4
use of collaborative online tools and 
services
Of the 89 respondents (82%) who 
reported using the internet during the 
learning process, 75 (84%) reported that 
they used it mainly to retrieve informa-
tion. One hundred and one students 
(93%) reported belonging to a social 
network5, with 27 checking it hourly, 
and 59 checking it at least once a day. 
Fewer than half of the 101 students who 
reported belonging to a social network 
(49%) used it as part of their studying. 
The students who did use their social 
networks as part of their studies used 
it for either administrative tasks (e.g. 
confirming test dates), getting infor-
mation (e.g. content for assignments), 
asking for help and to a limited extent, 
discussion. The following three quotes 
are used to give an example of the areas 
in which students used social networks:
 “To get information and connect with 
people that can help me if I don’t 
know something”
 “...inform or be informed of campus 
life e.g. Test content covered, dates and 
venues”
 “Asking questions and sharing infor-
mation”
Students who did not use social net-
works as part of their learning used 
reasoning that fell into four main cate-
gories: it was distracting, it was for 
socialising and not studying, difficulty 
with access and finally, that they didn’t 
know how their social networks would 
be useful for studying. The following 
three quotes are used as examples:
 “It interferes with your studies and takes 
your concentration and focus off work”
 “... I study at home and internet isn’t 
always available”
 “The social network cannot help me with 
my studies its only there to communicate 
with my friends”
The following table (Table 2) high-
lights online activities that students 
reported engaging in as part of their 
studies, as well as socially. The list was 
compiled following a review of the 
lite rature to determine common online 
activities.
Table 2 demonstrates that this group 
of students use the internet mainly to 
consume content. However, almost half 
of them also create content by sharing 
photos with each other. There were no 
data on how often students engaged 
with each other around shared content.
4 All percentages have been rounded to the nearest whole number.
5 Students were able to specify multiple devices for connecting to the internet
6 Students were not asked which network they used, although Facebook and Mxit were identified most often in the open-ended responses
Table 1: Student responses by year of study (N = 109)
Year No. of responses Response by class
Female Male
1 35 (32%) 14 (13%) 49 (45%)
2 Included in pilot study, excluded from main study N/A
3 22 (20%) 6 (6%) 28 (26%)
4 23 (21%) 5 (5%) 28 (26%)
Note: 4 respondents did not record their gender
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Table 3 highlights the fact that more 
students had a good idea of what “blog-
ging” means and is probably the result 
of a series of assignments that were 
run in the department during 2010, in 
which students participated in reflec tive 
blogging assignments within a social 
network. One participant suggested 
that wikis were sources of “unreliable 
information”, and another that they were 
“excellent resources”. Twelve partici-
pants (11%) understood that podcasts 
were somehow related to online audio 
or video files but were not clear on what 
the relationship was. Again, a review of 
the literature was used to identify the 
online tools most often used in an edu-
cational context.
The following table (Table 4) presents 
students’ learning preferences.
Table 4 highlights that almost all 
respondents (n=101, 93%) believed that 
lectures are still a useful way to learn, 
although 67 of them (61%) added that 
integrating online learning activities 
with lectures could have value. One of 
the main areas in which they wanted to 
see further use of online tools was for 
additional means of communicating with 
lecturers. Students requested greater 
use of email, cellphones, social networks 
and blogs.
dIScuSSIon
While the lack of access to computers 
and the internet among South African 
university students is a real problem 
(Czerniewicz & Brown, 2005), this par-
ticular group seemed to have relatively 
better access than most. More than 75% 
had access to the internet at home and 
made use of it via desktop and laptop 
computers, as well as cellphones. The 
high number of respondents (71%) 
who accessed the internet through their 
mobile devices was not surprising, 
considering that a previous study in the 
same department found that 84% of 
students were active on MXit, a mobile 
communication service (Rowe, 2009). 
However, even though most of the par-
ticipants had internet access at home, 
many of them lacked experience in 
using ICTs. Their responses highlighted 
a poor understanding of several tech-
nologies commonly used to develop col-
laborative and reflective skills, namely 
wikis, blogs and podcasts (Boulos et 
al, 2006). The online activities that 
respondents were most familiar with 
included reading Wikipedia and watch-
ing videos. This would suggest that 
these participants used the internet mainly 
for consumption of content, rather than 
collaboration and discussion.
Even though more than 90% of par-
ticipants belonged to a social network, 
fewer than half used them as part of 
their learning activities. Of the partici-
pants who did use their social networks 
as part of their studies, most used it for 
curriculum administrative tasks and for 
getting course-related information (e.g. 
sharing test dates) . This is in keeping 
with the results of a national study in 
2007, which found that South African 
physiotherapy students mainly used 
computers and the internet to gather 
information rather than to seek support 
through enhanced communication with 
peers and lecturers (Rowe & Struthers, 
2009). If educators wish to make use 
of ICTs to develop non-technical skills 
like reflection and reasoning, they will 
have to encourage activities that incor-
porate discussion, collaborative work 
and reflective engagement.
Students in this study expressed a pre-
ference for learning activities that make 
use of graphical and textual representa-
tions of information, as well as formats 
that involve discussion. The use of ICTs 
can have a significant impact on learn-
ers who express a preference for visual 
engagement as part of their learning. 
The ability to embed multimedia within 
collaborative online spaces means that 
students can not only share information 
in the form of images and video, but 
can also create asynchronous conversa-
tions and discussion around it. However, 
even though these students reported 
preferences for visual and collaborative 
Table 2: Participants’ engagement with common online activities (N=109)
Online activity n (%)
Watched a video 62 (57%)
Read something on Wikipedia 55 (50%)
Uploaded photos 47 (43%)
Uploaded a video 12 (11%)
Created a blog post 10 (9%)
Edited Wikipedia 6 (6%)
Table 3: Participants’ understanding of common online tools (N=109)






Blog 25 (23%) 24 (22%) 60 (55%)
Podcast 8 (7%) 6 (6%) 95 (87%)
Wiki 1 (1%) 16 (15%) 92 (84%)
Table 4: Participants’ personal learning preferences (N=109)
Learning preference n (%)
Pictures and graphics 84 (77%)
Printed text 79 (72%)
Discussion with others 76 (70%)
Study groups 35 (32%)
Cramming 33 (30%)
Note: students were able to select multiple options
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learning strategies, they didn’t seem 
to realise that social networks could 
facilitate these aspects of their learning 
practice. Instead, they used the internet 
and their social networks to gather and 
share administrative information and to 
consume content.
While most of these participants 
va lued lectures as useful ways of learning 
they also wanted to add online learn-
ing activities and additional channels 
of communication to the curriculum, 
includ ing greater use of cellphones. 
Together with the fact that 71% of 
respondents reported using their mobile 
devices to access the internet, this 
would seem to indicate that this group 
of students are prepared for synchronous 
learning when off campus. This is a posi-
tive result, especially in light of the fact 
that other students have also reported 
valuing communication as a an impor-
tant component of learning in clinical 
contexts (Ernstzen & Bitzer, 2009). One 
concern in terms of students’ learning 
preferences is that more than a third of 
this cohort believed that “cramming” 
was an appropriate learning strategy. 
In fact, students’ memorising of content 
is actually an indicator of poor assess-
ment practices from lecturers, as students 
are not required to develop higher order 
thinking skills in order to pass (Brown 
et al, 1997). In contrast, ICTs have been 
shown to encourage the development of 
collaborative, reflective and reasoning 
skills that may help students move away 
from memorising content. If assessment 
does indeed drive learning then educa-
tors must ensure that their use of ICTs 
fosters the development of the non-tech-
nical skills that are relevant for clinical 
practice, rather than merely challenges 
students to find content.
concluSIon, lIMItAtIonS And 
recoMMendAtIonS
The fact that 73% of participants in this 
case study were female indicates that 
there might be gender bias present in 
the results. In addition, almost half of 
the participants were in their first year 
of study, suggesting that they may not 
yet have developed the necessary skills 
to make use of more sophisticated learn-
ing strategies. The survey may also have 
yielded more interesting data if there 
had been more open-ended questions. 
The results of this study would seem 
to indicate that even though the major-
ity of these physiotherapy students have 
access to the internet, many lack the 
deeper understanding of ICTs that would 
allow them to make effective use of it as 
part of their studies. Integrating technol-
ogy into teaching and learning practice 
has the potential to help develop the 
non-technical skills that are so important 
in clinical practice. However, this parti-
cular group of students currently lack 
the experience and insight to make effec-
tive use of online technologies as part 
of their clinical learning experiences. 
In addition, educators wishing to make 
use of technology as part of their teach-
ing practices, must take care to imple-
ment it in ways that take cognisance of 
the educational and contextual needs of 
the learners.
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